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(54) Optical disk apparatus 

(57) An optical disk apparatus which incorporates 
an optical disk 10 and comprises an optical pickup 11, 
an angle-changing mechanism 16. and a drive shaft 1 7. 
The angle-changing mechanism 16 changes the angle 
between the recording surface of the optical disk 10 and 
the drive shaft 17 The apparatus has a jitter measuring 
circuit 14, a system controller 15. and a servo controller 
12. The jitter measuring circuit 14 measures the jitter in 
a signal (RF signal) representing the data read from the 
optical disk 10. The system controller 15 generates an 
angle-correcting signal, which corrects the angle 
between the recording surface of the optical disk 1 0 and 
the drive shaft 17. thereby to optimize the jitter in the 
signal. The servo controller 12 drives the angle-chang- 
ing mechanism 1 6 in accordance with the angle-correct- 
ing value generated by the system controller 15. Thus 
driven, the angle-changing mechanism 16 corrects the 
angle at which the drive shaft 17 is inclined to the 
recording surface of the optical disk 10. 
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ated by the angle-correcting value generating means. 
[001 6] In the optical disk apparatus of the invention, 
the angle between the recording surface of the optical 
disk and the drive shaft is corrected in accordance with 
the jitter in the signal representing the data read from s 
the optical disk Hence, the apparatus can generate a 
high-quality signal representing the data reproduced 
from the optical disk, i.e., a data signal containing but a 
small jitter, even if the optical disk undergoes physical 
warping. io 
[0017] As can be seen from the above, the jitter in a 
signal read from the optical disk is measured in the opti- 
cal disk apparatus of the invention. An angle-correcting 
value for correcting the angle between the recording 
surface of the optical disk and the drive shaft is gener- 75 
ated in order to optimize the jitter. The angle-correcting 
value is applied, thereby correcting the angle at which 
the drive shaft is inclined to the recording surface of the 
optical disk Therefore, neither a radial skew sensor nor 
a servo circuit dedicated for the radial skew sensor are 20 
required. The optical pickup can be made small and 
compact, and the manufacturing cost of the apparatus 
can be reduced. Moreover, the apparatus can generate 
a high-quality signal representing the data reproduced 
from the optical disk, i.e., a data signal containing but a 25 
small jitter, even if the optical disk warps to different 
degrees at its center part and its circumferential part. 
[0018] A preferred embodiment of the present 
invention will now be described hereinbelow by way of 
example only with reference to the accompanying draw- 30 
ings, in which: 

FIG. 1 is a block diagram of a conventional optical- 
disk playback apparatus that comprises a radial 
skew sensor; 

FIG. 2 is a diagram for explaining the skew angle 
between the recording surface of an optical disk 
and the drive shaft used in the apparatus of FIG. 1 ; 
FIG. 3 is a block diagram of an optical-disk playback 
apparatus according to this invention; 
FIG. 4 is a flow chart representing the algorithm for 
determining the motor position (inclination angle of 
the drive shaft) that is the most desirable for reduc- 
ing jitter; and 

FIG. 5 is a graph illustrating the relation between 
the jitter and the motor position. 

[0019] FIG. 3 is a schematic representation of an 
optical -disk playback apparatus, which is an embodi- 
ment of the optical disk apparatus according to this 
invention. In particular, FIG. 3 shows the disk-driving 
section and head-driving section of the optical-disk 
playback apparatus. 

[0020] As shown in FIG. 3, an optical disk 1 0 is con- 
nected to a shaft 20. which in turn is connected to a 
spindle motor 9. Thus, the optical disk 10 can be rotated 
by the spindle motor 9. An optical head, or optical 
pickup 1 1 , has an objective lens (not shown). The dis- 



tance between the objective lens and the optical disk 10 
is adjusted in accordance with the control signal sup- 
plied from a servo controller 12. That is, the focusing of 
the optical pickup 1 1 is servo-controlled. While being its 
focusing is being so controlled, the optical pickup 1 1 
applies a laser beam to a prescribed track on the optical 
disk 10, receives the beam reflected from the disk 10 
and converts the beam to an RF signal. The RF signal 
is supplied to a PLL circuit 13. The PLL circuit 13 con- 
trols the spindle motor 9 so that the optical disk 10 may 
have a prescribed linear speed at a data-reading posi- 
tion. 

[0021 ] The optical pickup 1 1 is mounted on a drive 
shaft 1 7; it can move along the shaft 1 7. The drive shaft 
17 is arranged parallel to the recording surface of th 
optical disk 10. The drive shaft 17 is a so-called thread 
shaft or a screw shaft. When rotated by a thread motor 
(not shown), the drive shaft 1 7 moves the optical pickup 
1 1 in the radial direction of the optical disk 1 0. 
[0022] The optical-disk playback apparatus of the 
invention further comprises an angle-changing mecha- 
nism 16. The mechanism 16 is designed to correct th 
radial skew angle 6 between the recording surfac of 
the optica! disk 10 and the drive shaft 17. More pre- 
cisely, the angle-changing mechanism 16 rotates the 
drive shaft 17 in one direction or the other indicated by 
arrows A shown in FIG. 3. In other words, the mecha- 
nism 1 6 inclines the drive shaft 1 7 to the recording sur- 
face of the optical disk 10. The mechanism 16 corrects 
the racfial skew angle 0, rendering the drive shaft 17 
nearly parallel to the recording surface of the disk 10. 
The angle 6 is thereby made constant at both the center 
part of the disk 10 and the circumferential part thereof 
Though not shown in detail, the angle-changing mecha- 
nism 16 comprises a gear unit and an electric motor. 
The gear unit moves one end of the drive shaft 17 in one 
of the directions of arrows A (FIG. 3). The motor (e.g., a 
stepping motor) drives the gear unit. 
[0023] The conventional optical-disk playback 
apparatus shown in FIG. 1 has a servo circuit (including 
components 108 and 107) that generates a skew servo 
signal from the angle signal supplied from the radial 
skew sensor 105. The optical-disk playback apparatus 
according to this invention has neither a servo circuit 
nor a radial skew sensor 105. The apparatus of the 
invention can yet correct the radial skew angle 6 in the 
following way. 

[0024] A PLL circuit 13 generates a binary RF sig- 
nal. A jitter measuring circuit 14 detects the absolute 
value of the phase difference between the binary RF 
signal and a synchronizing clock signal. The phase dif- 
ference detected is output, as jitter, to a system control 
15. As indicated above, the jitter represents the quality 
of the signal reproduced or read from the optical disk 
10. The greater the jitter, the lower the quality of the sig- 
nal reproduced. 

[0025] The system controller 15 causes the servo 
controller 12 to control the motor of the angle-changing 
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playback apparatus of FIG. 3 can be modified in various 
ways. 

[0040] In a first modification of the apparatus shown 
in FIG. 3, an angle-correcting value (i.e., the value for 
changing the position of the motor incorporated in the 5 
angle-changing mechanism 16) is calculated before 
data is reproduced from the optical disk 10. The angle- 
correcting value is to change the radial skew angle to 
the value which optimizes the jitter value. To reproduce 
the data from the optical disk 10, the position of the w 
motor is changed by the angle-correcting value thus cal- 
culated (i.e., the value for changing the position of the 
motor). Thereafter, data is reproduced from the optical 2. 
disk 10. 

[0041] In a second modification of the apparatus is 
shown in FIG. 3, various angle-correcting values for 
optimizing the jitter value at a plurality of points in the 
radius of the optical disk 10 are calculated before data 
is reproduced from the optical disk 10. To reproduce the 
data from the optical disk 10, the angle-correcting val- so 3. 
ues are sequentially applied, the first of which is either 
the value calculated for the point nearest the position 
where data is being reproduced or the value calculated 
for the point nearest the center or circumferential part of 
the optical disk 10. 25 
[0042] in a third modification of the apparatus 
shown in FIG. 3. the angle-correcting value (i.e.. the 
value for changing the position of the motor incorpo- 
rated in the angle-changing mechanism 16) is calcu- 
lated continuously, thereby continuously correcting the 30 
skew angle e, throughout the process of reproducing 
data from the optical disk 10. 
[0043] As has been described, the optical-disk play- 
back apparatus according to the present invention need 4. 
not have a radial skew sensor which is essential in con- 35 
ventional optical-disk playback apparatus. Hence, it 
does not require a servo circuit dedicated for applying a 
skew servo to an angle signal supplied from a radial 
skew sensor. With the optical-disk playback apparatus 
of the invention, it is therefore possible to render the 40 
optical pickup small and compact and to reduce the 
manufacturing cost of the apparatus. In addition, the 
apparatus can generate a high-quality signal represent- 
ing data reproduced from an optical disk, i.e., a data sig- 
nal containing but a small jitter, even if the optical disk 45 
warps to different degrees at its center part and its cir- 
cumferential part. 



duced from the optical disk; and 
angle-correcting value generating means for 
generating an angle-correcting value for cor- 
recting the angle between the recording sur- 
face of the optical disk and the drive shaft, 
thereby to optimize a jitter value, 
wherein the angle at which the drive shaft is 
inclined to the recording surface of the optical 
disk is corrected by the angle-correcting value 
generated by the angle-correcting value gener- 
ating means. 

An optical disk apparatus according to claim 1, 
wherein the angle-correcting value generating 
means is configured to calculate the angle-correct- 
ing value that optimizes the jitter value, and data is 
reproduced from the optical disk while applying the 
angle-correcting value thus calculated. 

An optical disk apparatus according to claim 1, 
wherein the angle-correcting value generating 
means is configured to calculate various angle-cor- 
recting values that optimize the jitter value at a plu- 
rality of positions on the recording surface of the 
optical disk before data is reproduced from the opti- 
cal disk, and the angle-correcting values thus cal- 
culated are sequentially applied, the first of which is 
either the value calculated for the point nearest the 
position where data is being reproduced or the 
value calculated for the point nearest a center or cir- 
cumferential part of the optical disk, thereby to 
reproduce the data from the optical disk. 

An optical disk apparatus according to claim 1, 
wherein the angle-correcting value generating 
means is configured to calculate continuously the 
angle-correcting value while data is being repro- 
duced from the optical disk, and the data is repro- 
duced from the optical disk by applying the angle 
correcting value calculated by the angle-correcting 
value generating means. 
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1. An optical disk apparatus including a mechanism 
for correcting the angle between a recording sur- 
face of an optical disk and a drive shaft for moving 
an optical head in a radial direction of the optical 
disk, said apparatus comprising: 55 

jitter measuring means for measuring jitter con- 
tained in a signal which represents data repro- 
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(54) Optical disk apparatus 

(57) An optical disk apparatus which incorporates 
an optical disk 10 and comprises an optical pickup 11, 
an angle-changing mechanism 1 6, and a drive shaft 1 7. 
The angle-changing mechanism 16 changes the angle 
between the recording surface of the optical disk 10 and 
the drive shaft 1 7. The apparatus has a jitter measuring 
circuit 14, a system controller 15, and a servo controller 
12. The jitter measuring circuit" 14 measures the jitter in 
a signal (RF signal) representing the data read from the 



optical disk 10. The system controller 15 generates an 
angle-correcting signal, which corrects the angle be- 
tween the recording surface of the optical disk 10 and 
the drive shaft 17, thereby to optimize the jitter in the 
signal. The servo controller 12 drives the angle-chang- 
ing mechanism 1 6 in accordance with the angle-correct- 
ing value generated by the system controller 15. Thus 
driven, the angle-changing mechanism 16 corrects the 
angle at which the drive shaft 17 is inclined to the re- 
cording surface of the optical disk 1 0. 
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